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INTRODUCTION 
The Mount S t .  Helens 1980 e r u p t i o n  of fers  a un ique o p p o r t u n i t y  t o  s tudy v e g e t a t i o n  
recovery r a t e s  and p a t t e r n s  i n  a per tu rbed ecosystem. 
Helens c r e a t e d  new s u r f a c e s  by s t r i p p i n g  and i m p l a c i n g  l a r g e  volumes o f  eroded 
m a t e r i a l  and d e p o s i t i n g  t e p h r a  i n  t h e  b l a s t  area and on t h e  f l a n k s  o f  t h e  mountain. 
Areas o f  ma jor  d i s t u r b a n c e  a r e  those i n  t h e  b l a s t  zone t h a t  were s u b j e c t  t o  d e b r i s  
avalanche, p y r o c l a s t i c  f lows,  mudflows, and blowdown and scorched t i m b e r ;  and t h o s e  
o u t s i d e  t h e  b l a s t  zone t h a t  rece ived ex tens ive  t e p h r a  depos i ts .  

The e r u p t i o n s  o f  Mount S t .  

It has been observed t h a t  d u r i n g  maximum dayt ime s o l a r  heat ing ,  s u r f a c e  temperatures 
o f  vegetated areas a r e  c o o l e r  t h a n  surrounding nonvegetated areas, and t h a t  s u r f a c e  
tempera ture  v a r i e s  w i t h  percent  v e g e t a t i o n  cover.  
measuring t h e  r e l a t i o n s h i p  between e f f e c t i v e  r a d i a n t  tempera ture  (ERT) and percent  
v e g e t a t i o n  cover  i n  t h e  thermal  I R  (8-12 m i c r o n )  r e g i o n  o f  t h e  e lec t romagnet ic  
spectrum. 

This  s t u d y  i n v e s t i g a t e s  a method o f  

TEST S I T E S  AND DATA SELECTION 
Two t e s t  s i t e s  were s e l e c t e d  as t r a i n i n g  areas f o r  t h i s  s tudy .  
Tephra D e p o s i t i o n  Zone approx imate ly  4 m i l e s  f rom t h e  c r a t e r  and on t h e  south  f l a n k  o f  
t h e  mountain. Th is  area rece ived ex tens ive  t e p h r a  d e p o s i t i o n  from f o u r  e r u p t i o n s  
subsequent t o  t h e  i n i t i a l  May 1 8 t h  e rup t ion .  The v e g e t a t i o n  i n  t h e  area of  Test S i t e  
A i s  comprised o f  o l d  growth s i l v e r  f i r  stands (Abies a m a b i l i s )  and c l e a r c u t s  a t  
v a r y i n g  s tages o f  regrowth.  
n o r t h  o f  t h e  c r a t e r  i n  t h e  Tree Blowdown Zone between Cold Water Creek and S t .  Helens 
Lake. T h i s  area r e c e i v e d  t h e  f u l l  e f f e c t  o f  t h e  May 1 8 t h  e r u p t i o n .  

Test S i t e  A i s  i n  t h e  

Test S i t e  B i s  an extended area  approx imate ly  7 m i l e s  

Vegeta t ion  regrowth i n  t h e  blowdown zone has no t  been un i fo rm,  b u t  c o n t r o l l e d  by 
b i o l o g i c a l  and p h y s i o g r a p h i c  f a c t o r s .  These i n c l u d e :  presence o f  s u r v i v o r s ,  m o i s t u r e  
a v a i l a b i l i t y ,  d e p o s i t i o n  l e v e l ,  topographic  f e a t u r e s ,  and s u r f a c e  s t a b i l i t y .  Th is  
s tudy  and o t h e r s  have observed t h a t  v e g e t a t i o n  regrowth i s  h i g h e s t  i n  p r e - e r u p t i o n  
c l e a r c u t s  and a l p i n e  meadows, and u n i f o r m l y  l o w  i n  t h e  blowdown f o r e s t  (Adams, 1982; 
Means, 1982). 
t h a n  blowdown areas w i t h o u t  snowpack. Regrowth i n  c l  e a r c u t  areas i n c l u d e s  a v a r i e t y  
o f  grasses and herbaceous p l a n t s  domi nated by f i  reweed (Epi  l o b i  um august i  f o l  ium),  
Canada t h i s t l e  ( C i r s i u m  arvense),  b lackber ry  (Rubus spp.), and o t h e r  species.  

Blowdown areas w i t h  snowpack had s i g n i f i c a n t l y  h i g h e r  v e g e t a t i o n  cover  

T I M S  d a t a  was a c q u i r e d  over  Mount S t .  Helens on J u l y  29, 1983 between 1210-1230 hours 
P.S.T. a t  an average ground r e s o l u t i o n  o f  12 meters.  C o l o r  i n f r a r e d  a e r i a l  
photography was c o l l e c t e d  c o n c u r r e n t l y  w i t h  t h e  scanner da ta .  
e x c e l l e n t  atmospher ic c o n d i t i o n s  and minimum a i r  t u r b u l e n c e ,  t h e  photographic  and 
scanner imagery a r e  o f  h i g h  q u a l i t y .  
f u n c t i o n a l  t e s t  of t h e  T I M S  and no t  as p a r t  o f  an ongoing research p r o j e c t ;  t h e r e f o r e ,  
no concur ren t  ground v e r i f i c a t i o n  was conducted d u r i n g  t h e  o v e r f l i g h t .  

As a r e s u l t  of  

The data,  however, were c o l l e c t e d  as a 

I n  l i e u  o f  c o l l e c t i n g  f i e l d  data d u r i n g  t h e  o v e r f l i g h t ,  convent iona l  r e t r o s p e c t i v e  
ground coverage was s u b s t i t u t e d .  
v e g e t a t i o n  cover  was o b t a i n e d  f rom t h e  U.S.D.A. Fores t  Management D a t a  Base System. 

A t  T e s t  S i t e  A, v e g e t a t i o n  t y p e  and percent  
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The data  base, updated annua l ly ,  i d e n t i f i e s  i n f o r m a t i o n  about v e g e t a t i o n  and l a n d  
management a c t i v i t i e s  f o r  each s i t e .  D i s c r e t e  v e g e t a t i o n  areas i n  Test S i t e  B were 
i d e n t i f i e d  us ing  1:24,000 p r e - e r u p t i o n  orthophotoquads. The e x t e n t  o f  p r e - e r u p t i o n  
c l e a r c u t  regrowth was ob ta ined  f rom t h e  Fores t  Management Data Base. Vegeta t ion  cover  
es t imates  f o r  non-cl earcu t  areas were based on i n t e r p r e t a t i o n  o f  c o l o r  1R photography 
o b t a i  ned d u r i n g  the  T I M S  o v e r f l  i g h t  . 
T I M S  da ta  process ing used ELAS s o f t w a r e  modules t o  compute ERT and t o  geore ference t h e  
scanner da ta  t o  the  Un iversa l  Transverse Merca tor  (UTM) g r i d  system. Once gr idded,  
sensor and photographic  da ta  a r e  r e g i s t e r e d  t o  topograph ic  maps of  t h e  t e s t  s i t e s .  
The LOWTRAN-6 program (developed by t h e  U.S. A i r  Force Geophysics Labora to ry )  was r u n  
on T I M S  da ta  t o  determine t h e  e f f e c t s  o f  a tmospher ic  a t t e n u a t i o n  and me teo ro log i ca l  
f a c t o r s  on areas scanned by t h e  sensor. 

ANALYTICAL PROCEDURES 
F o r t y - t h r e e  sample p l o t s  were s e l e c t e d  and g r idded  i n  t h e  Tephra Depos i t i on  Zone (Test  
S i t e  A). Average p l o t  s i z e  was 30.2 acres.  
measuring e f f e c t i v e  r a d i a n t  energy l e v e l s ,  o n l y  p l o t s  w i t h  southeas t ,  south, and 
southwest f a c i n g  s lopes  were used i n  t h e  s tudy.  USDA F o r e s t  S e r v i c e  personnel 
est imated t h e  mean percent  v e g e t a t i o n  cover  f o r  each p l o t ,  which ranged f rom 20 t o  100 
percent .  Using T I M S  Band 6 da ta  (11.2-12.2 mic rons) ,  t h e  mean d i g i t a l  va lue2count  was 
c a l c u l a t e d  and converted t o  ERT va lues.  The c o e f f i c i e n t  o f  d e t e r m i n a t i o n  ( r  ) was 
c a j c u l a t e d  f o r  p a i r  va lues of  ERT and percent  v e g e t a t i o n  cover .  
( r  
between s u r f a c e  ERT and percent  v e g e t a t i o n  cover .  

To reduce t h e  e f f e c t  o f  s l o p e  aspect  i n  

The r e s u l t s  
= .9321, Y = .16 x + 19.6, s i g .  a t  0.05 l e v e l )  show a s t r o n g  l i n e a r  r e l a t i o n s h i p  

I n  t h e  Tree Blowdown Zone, t h i r t y  sample p l o t s  were s e l e c t e d  and gr idded.  
p l o t  s i z e  was 10.6 acres  and p o s t - e r u p t i o n  v e g e t a t i o n  cover  ranged f rom 30 t o  90 
percent .  One t h i r d  o f  t h e  p l o t s  were c l e a r c u t  p r i o r  t o  t h e  i n i t i a l  e r u p t i o n ;  t h e  
remain ing p l o t s  were a l p i n e  meadows w i t h  l e s s  t h a n  70 pe rcen t  t r e e  cover .  S i m i l a r  t o  
Test S i t e  A, i n  t h e  Tree Blowdown Zone, $RT and percent  v e g e t a t i o n  cover  showed a 
r e l a t i v e l y  s t rong  l i n e a r  r e l a t i o n s h i p  ( r  = .8276, Y = .12 x + 19.1, s i g .  a t  t h e  0.05 
1 eve1 ) . 

Average 

CONCLUSIONS 
A method has been descr ibed f o r  us ing  t h e  T I M S  sensor t o  m o n i t o r  v e g e t a t i o n  regrowth 
i n  p r imary  and secondary d i s t u r b a n c e  zones on Mount S t .  Helens. The r e s u l t s  o f  t h i s  
s tudy demonstrate t h a t  t h e  sensor i s  h i g h l y  s e n s i t i v e  t o  v e g e t a t i o n  changes. 
P o t e n t i a l l y ,  TIMS da ta  cou ld  be  u s e f u l  i n  m o n i t o r i n g  v e g e t a t i o n  p a t t e r n s  ove r  l a r g e  
areas, p r o v i d i n g  topograph ic  da ta  (e.g., aspect and g r a d i e n t )  a r e  a v a i l a b l e  t o  be 
r e g i s t e r e d  w i t h  t h e  sensor data.  
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